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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To suppress deterioration in OFF 
characteristics of a thin film transistoKTFT) ^ 
deterioration in display quality due to light reflection by 
forming the black rpatrix of a metallic film provided at its 
edge part and a dark-color organic material film. 
CONSTITUTION: This liquid crystal display device is 
constituted by separately forming and superposing layers 
on the sides of lower and upper transparent glass 
substrates SUB1 and SUB2 one over the other, and then $$| 
charging liquid crystal LC between the both. On the side 
of the upper transparent glass substrate SUB2 f the 
black matrix BM is provided as a light shield film so as to 
make contours of respective picture elements clear and 
also prevent the OFF characteristics of the TFT from 
deteriorating. The black matrix BM consists of two 
layers of the metallic film provided at the edge part 
constituting the contour and the black organic material 
film provided inside the metallic film. The metallic film of 
the black matrix BM contains, for example, Cr, Ni, Al, 

etc., having high light shielding property and the organic material film is formed by coloring a 
dyed base material such as acrylic resin with a black dye. 
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3&Ct±. ^hy***fcE^£;h,fc**©H*WB0>-l: 

^tb (y'a— r^fit 1.0) £;h/t^5<£>tN ^f^fH^Sb 
b-cv^ v v»to*5*«^ l» y Jfc 

^>jr (TFT) *s*>5. 
[0 0 0 3] Jfejs. ^b^v^^fctefflUfcT^x 
^ -f • t h y ***SM>lfcft*S*St11»±> 
*J**SflJ Lfcl2.5MT^T--f V • -v h y ^X*SS*9 

~210, 1986<^12^15 0, H&^P £fc/l4±3§fi\ t? 
[0 0 0 4] ffc&S^gB ttu Mx. 

w»«©«-Eisiii©nii^***#Ab» xsoiftpatc 

EB $ tufc -y-zi-tfi: «fc o -c^S/5 s *tit $ H"Ci^ $ ft 

[0 0 0 5] 



i>&45^7y^-?> y y ^ft^ 

U*»U *Kh 

[0 0 0 6] 4fc, *^I5ffifl!l (ttftft) fc&S-tgfiS 
y.**T?*HWfcE**U Hffi^E^<< 0*OJ:3K% 

20 ^S$)0^1 0 

[0007] iEoJ^fcnBfctfffii - **-*!-* 

ftiJS!l8c& i?£ffli^-C-7*7 s/ f- y ? * Zl&f&lrZjjm 
yt-rhH ?*X*&. ifoaE**!*** 

so D i*5r t tf-VZK < 4 9 , ' **aK^teTi-* W 

[0 0 0 8] WBOltttt, 7t©Kltf-<tS^)Kh7 
[000 9] 

i-s. 

[0 0 10] 

[f^ffl] *^BJT*(4, 7*7 5/^-7^!!'^©*^, 

£3&ST?#5<, 7*7j'^^hy^^©ft»Sr*^t 
so JtSIiiK'fS. 
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[0011] 

[0 0 12] **s, «**^*«S:KW-f-5fc»©^H 

©Hk9SL©iwjf±«iM-s. 

[0 0 13] £TF. #38W©*J5!tl-O^T, T* 7- 47 

[0 0 14] fc*J, *Ki^JS:lttPJ-r?.fc*W^iaic*5^ 
T, |B|-«tt**ri-*t>OBia— «F-S-*rft«t».-t©*9 

[00 15] 01fi, *55M©— HJS0iJ^J:5^9y^ 
[00 16] ®2fi, #51/13 £^ST?:r ^ y • 

S*^^) © (TFTW ■( :-H302-29HW«») 
[0 0 17] 03tt^PJ* 5 3@ffl$tu5^fi*^fi© 

— H*fc^©jii25r;fti-¥ffiEU m4teEi2©4-4gi 

tries 3 K^-rmm^mmmm. t * ©jpffiH** 
-r. 

[0018] (BsSffiW H 3 I'^-T i 5 fc» #Pf*l± 
*£} GLi> Utt-f-S 2#©BMR«*R (KW^ft 

iHft*fcttas:flHHio DL£©asa«*rt u#©« 
«h?y^^TFT, ^■skwbi to ltsaxm 

^i^^Cadd «r£tf. *3t«*»GLf±*ll#l6]fcj£ 
fib, fr#fflfc**«*3*vt'V*a. WKI«iDL 

[0019] (*S%WI»B5^flc(H5S) El 2 K*i-«t 5 
- K*LCSrKlWwTSBafl^7^»*S-UB l«ki 

\*mm h 9 v 9 t f t *> j; vmwmmwM i t o i 
i l, mytm?? v?^ V I) 

*5, 7*7 y^-v h!J ^BMOB^K-Ol^TteEll 2:0 

f±«*.tf 1.1 [mm] ©ff $-C«J*£*tT ^3. * 
fc. Ii^7^SfiSUBl> SUB2®Hffil:iif^ 

SUB20SSl:«^«^&ottL-C(), SfcV&Srlfc 

te-yy =v^s i ot-S5 w ia s -e#3<ot?. 

[0 0 2 0] 111 2 ©f ifegBti— lB*a5^WWffi^^ L-T 
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*S5, «fflliSI#7^MSUB 1, SUB20*« 

[002 1] El 2 Wti, ^ffiUO-tix-etvtC^-t-v— /l' 
«-SLttJKftLC«r#Jti-5J:5Ki#ri6$*t"CJ3t»» K 

Bl, SUB 2©lMHt*CiBot»**iT/-C^5. 
*s—^Ps S L f±«*.tf ***v»JK"C»j**lx-cv ^5. 
io [0 0 2 2] ±gBiS93#7*»lgSUB 2 ffi!l©*Jiig?>! 
H*®SIT0 2f± > '>ft< i t>— iBBfftrtJt^T, ffi^ 
-* hfl-S I LfcJ:o-c'T»aW^f7^S*SUB 1« 

ylSSD 2 ©^avetui IBJ— »StXS-e»^*ix5. 
[0 0 2 3] EfaWOR II, OR I 2, SKM^«ffi 
ITOl, *>1SPJ®*«@ I T O 2 , ftlUPSV 
1 , PSV2, m^MG I ©-^^©Jf tt> =S—^VS 
SL©rt«fc»J*£tb5. «3t*POLl, POL2H 
20 ^H^hrF*flHS9i#7;*S«SUB 1, 

[0 0 2 4] «*LCIiRi^fOft*tRSt5T» 

EfiffilOR I 1 iJrgBKfaJgOR I 2£©Wfc*tA<S 
}T,, v"- S L <fc o "C -> — /V$tl/TV>5 0 
[0 0 2 5] TpBtS2l"]flSO R I l'ttTgB&W#7*£« 
SUB HRI©ffcSIJ&P SV lWJhSUd^J&^HSo 

[ o o 2 6 ] ±.nmmtfy s u b 2 ©rtiu 
Lcdii) commKit. 7*7 h y ^^bm, #9- 

7-f^FIL, {fcSffiP S V 2 , #ffl&93W*®E I 
30 TO 2 (COM) *Sj:tf±»ElRlBlOR I 2 !8SJ0ttfc«Ji 

[0 0 2 7] ^©«***SEllH:TlBSaM^9^»KS 

UBKil> ±§B®PJ^7^SSSUB 2m<0^tl-^tl<0 
M 5rBiJ* Z<dWl±.TMW-# *7 ^W®. S U B 

1 , S U B 2 Sraia-frt**, M#ra^fKfa L C SritAi- 

[0 0 2 8] h!/ ^^BM) ±»3W^9 

tmc, (H2-ett±*A»?>©5t, HlT-liT*- 

40 i»fe©3t) ^#ffih9V^^.^TFT©^Y^^^fS 

«i Ltt«^ti5 i s^^e a s o , ytrnm^ 
*.z>mmM&&!£t, iih7v-^^TFT©t7# 

tt^-fti-SroSrBSih-t-Sfcfef-, «7tMt VX'T'y y 
V y ^BMaSsSitfetl/O^o 7'7-7^^1-H 

BM©HWSr#J«"t-5*«BK:K«-fcAlitlMTLi:, ^ 
SJKMT L ©rt«^K»tfc»fe©*»*«*HRO R G© 
2Jij&»6>*|j*S*fC^3. 7'7-^-7|-^?BMI± > 
[2] 8 (O^-y^-^y^TjkirX i t£s<# — l/b J^t^S. 
so Sfc. ^o^^y^-V^Srf+bytlB^f*. M^MTL 
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©✓^-vfciSi-. H8onSlt, *n»5R*flsHRORG 
cD/^-VSr^l-,, 1218(4, m 3 \zi$tfZ> I TO 
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©'>&< 1 1 i*Sr^-e^j*S*t-c*s9» 
^gfi-CI±^ n y >-^Ti300Aflfi©JBI 

ff» 1 0~6 0/img*©«Ki?lfril*H-CV^5. Sfc, 

/^j»*©-BTSH4«istm*» fc * * ft&£#i-m£ ©ft 

G(±, l~4Min8«ClWT?»*i^ ^SiMT L 

[0 0 2 9] L^oT. »|gF7y^^TFTl, 
TFT 2© i Sfifrl A S (±±TI-fe5^7 y ^ h 
]} ^ * BM*5 XXfJtZ g ©7*- h«@G T K J; ottV 

8 <d^ v i- v mftx*m-t J; 5 © m m \zr*& s 

LWoT, #H*©*WW s 7*7>^hy**B 
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3. Sfc, 7*7-y^-^hy^^ 

■C, Bf*©*fcfl5S:W:o# ;9 tjJS-e#S. 
*»v #»*W»ffllORGOjSI8l5©»tt-- ^Ofibot 
— >i**© A V v&JRJBSMT L «fc o TMjE L-T V ^ 

[00 3 1] I^Bili I TO 1 Cyfy/* 

fa©4S;£<iy©^yv^cMft^3^# (H 3 *T|«5$M 
#*7*7 V y ^^BM^J:oT^7t$tt"CV^?>^ 

[0 0 3 2] jfe*s % h«r±«jSf3#9***E 
SUB 2WdSt<9WCK TSB:S91#7*S«SUB 1 £ 

[0 0 3 3] Wc, ^y^-rh^^BMOM^ife 

UB2±CC r«Sr^^y^'y v^«fe4fcl±3R*«fefcJ: 

•j^ffifcjg-sufcfc, ^*pcd7^- h y y^77-r-gf 
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[00 34] (*7-7^/V^FIL) *7-7f/^ 
F I L(i7^ y/vWIf ©»JiWt«SH5^feS 

20 (09) , ^*M.^TV^ (0 9140 5(0^3^ 
iid3, 7"7';^ h y ^^BM*5it/*7— 
^F I L(D^$rfl|V , 'fct> B, R\ GC0#*7 — 7 
-f^-F I Uttft^fr. 45° % 135° , ?VX<D^ 
•y?%MVX2bZ>) c *7-7^f/V^F I L(4E!8tc^ 

-fxoiz.mmffimmMi Toi<D^T§r^5 j:5i-tc^ 

Bfc»***v, /7??v h y ^^BMf±7j7-7^/u 
i?F I LtsJ:T^tnBXttSl TO icxy^iS 
*5 i I TO l <nmUUX 5 rtWIiUK* 

so [0 0 3 5] *7-7-f/V^FIL(±ft©J:-5t^t 

5'r.i*-c#S. 4kfU»MtLi*»*»»iio 

RG<02gd^457*7 5'?vh!J^^BMi(|51^ 

WSr»*U. 7t h y y^77^ftff*fe7-(^f 

*6Sfe«-eJfeft, H^fMa^rJfeU, *fe7^/^R$rJ^ 

7^/v^G, Wfe7^^^BSr>H^^;i"?) 0 
[00 3 6] mm h y ^i?X?T F T) MIR h 7 
40 ^^TFTIt f— HflfiiGTfciE©^ T^SrWiP"f 

[0 0 3 7] Mlroflfih^y^^TFTIl, ®* 

rt *s v^t 2 o * tu, n m h y > v * * 

(frmMm V 7 9 ) T F T 1 *5 i T F T 2 T?« 

/&£*VO^„ «|lh5y^ TFT .1, TFT 2 CD 

♦B^IHC) -Cffi^$tbTf>5o rco^fiJ$nfc#ffih7 
so y-^^TFTl. TFT2 co-ttb-etttt, itd.-T*— H 
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WGT, v-vmmG i , ia^ii^^v (s 

i) iS^SHWlAS* -^©y-^SSSD 

9 v ' i ©»fc**ii«©iaj|^»i*©«14ttIMls«t , Rte 

-T5©t% y-* • KWyiiftfttA^ffoStM 

[0 0 3 8] (-y— MffiGT) HSlSGTJiB6 

(H 3 .©jb i sgmsi g i , ■* 2 mwtt s 2 *s it/ i 

^#JfAS©^£ffi^fc¥ffiB) i-i¥*Bf-*i"i 5 
3aBf»GLa»feSE*l*l (BSJaJ^Beicfc^-C 

TFTl, T F T 2 ©*;h^H©^®#*"^ffli~5 
£5K*J&£H-t^3o «Rh5y^*TFTl\ T 
FT2CWf^y- htt&GTIi, — #K. l*!^ 
-h««BtUT) *£S;|VC*S*K *3WB««GL-fcit 
«LT»rit**i/-CV^5. ^-hft^GTte, f!f7V 

j;5i-> iwi©iisi**iig l-eflWfrts. 

glll«itli^/<^tiW5h^.P* (Cr) M£ 

iooo [A] MoWflSWS. 
[0 0 3 9] h«K&TttB2, B3*sJ:t*B 

Lfc#o-C, T«j8W;tf7*»8SUB 1 ©T#fc*3fc 
"*]-*©/< y*9<f FBLt»9#H:*:^ :©^SK 

SfMbfifi#K:< <**. ^-h^GT©**© 
y-^®SSDliKWy'lISD2tffl 

sdi> ^m® sD2t ©{sya^- 

t^ftf) ?-ir.*A'ttW&fc*3'*©A*T# 

ft$fiy-^m^SD 1 t KMv«ffiSD2 £©&!© 

[0 0 4 0] n©tt***»«^43tt*y— hSSGT 
©*#£f4t>*>5A,, ±^Lfc**W7C#$±t) 
< £*-u5 0 

[004 1] fc*S, y-h««GT©y-h*SJ:tWi3fc 
©*teBBJ&»& *.*«r. y-h«*GT*J.tO t * 
*»-g*GLtt*— ©JIT?— W-»J5)iU"Ct>J:<» 

(Al) , «7^5 = ?A, /.^v 5 ?^ (Pd) 

[0 0 4 2] (jllfttiG L) *SE«*I*G L f±ff 1 
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<v%i>&nmg 1 »±y- >*«GfojB_i w«»g 1 1 

fB 2 igSJSI g 2 f4{*J £ fit* y * -<?»j£ $ ixfc T/w 5 =■ 
^-AJKSrfflvv iooo~5500 [A] SS©JRJ?"C^^i" 
5 c •* 2 >£®I8I g 2 (4*S«^ G L ©SStfitt SriS^ 
L, «*£iijig©i£5j£4t; (H*©flMI©»&W4fa 

10 [004 3] t fc, **»*I»G L 1 g 1 © 

«4«fefctt'<-Cj(l2i»«ffllg 2©«*ra*'h3<*,*L, 
Tl^S. i-4i3t>;.*36m#ISlG-Ltt*©fla©«JSK 

[ 0 0 4 4 ] (IftlNRG I ) J6IMSG I h 9 ^v 5 

^^TFTl, TFT2 ©-?r;h>-€ r jT>©'7* — 'Mfej&fiSfc.L 
i^^tJgG I r±y- h«SGT*iJ:a»** 
«#«GL©JiJifc»J«*Jl-CV^«. "*IMtG I ri#J*L 
tf :/? X-r C V D -?»J* $ ixfcgfc y V =• Vffll&ffl If \ 
3000 [A] Sft©Blff-c»rirt"«. 

20 [004 5] (ilf^lAS) iS^fAS 

^^TFTl, TFT 2 W-ttb-^fHro^-V^/V^fiSitS^ 
i Ltteffl $*v2> 0 i l^IA S tm&K*s 
msfctt^ttftvy =vit«u ^iisoo [A] 

[ 0 0 4 6 ] r. © i a*3»flcJiA S (4, ^©J&fr 
SIMMIG I©»lfclcaBRUT v PIC^^X-^CVDig 

©PSrK-^bfcN ( + ) i^tftidO (02) tlU 
«tiJtiKb-C^) 400 [A] ©JP$^»J***t.5. Ui>S 
T8Si^7^ISSUB 1 HCVD^tttd>6>^lw 

®9m$tb. ««yaa«»!:J:9N (+) iff^id 

0*3iO t iM¥^€ASl4l212. H3*iJ:UB8k:* 

[004 7] iS^iMASli, B3*5J:0B6(CP 
»KiPtJ:5t, *3tm*»G-Li:«MWt-Sil»DLt© 
(^o^ ©Pi#WI»v , bia!>t5>*<'"^''^ 
40 § 0 -©SESIlBOia^ffJIASttXSaftKiaWS* 
««*»g l t B^rn^mD L t ©Mi^Sr{SM-r 5 <t 5 

[0 0 4 8] (y-^iSSDK KWi'tSSD 
2) **fc^«*iT,fc«ith7^^^TFTl» TF 

T 2©-e^*ix©y — ^IffiSD 1 t 

2£f4, 02, 0 3*5it5B7 (i30f 1~^3^« 

i S^iMA s ±fc-t*b-em*HI u-cutrt fe*fC 

so [004 9] y-^SSDl, KH'^tlSD2© 
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zti^ti^ n (+) m*m#% do \c&te-tz>T!§m 

3£IW&S;te^fr^T*j&$;h/C^5„ y-xiiSD 

i©fi#tid i *M2mwA& 2*s£vn3Utmm. 

d3f±, KWyiSSD20flftSd 1 . I2i 

«K d 2 tJ i tffg 3 ^miK d3t H-aaig-flga $ 

[0 0 5 0] $l$«Id ltt*/<y Lfc*ei 

•£-JK$rfflv\ 5oo~iooo[A]<dMJ¥ (r,©fSft^^B 

T*f±, 600[A]gaf(DMff) -C^-TSo ^DAII±1 
W-%:W<Mtfrt-Z>h* Yu*1fi-k%< t£2><DX\ 2000 
[A1fU*©W*«r«;t*v*Mfl^riM-5.. i'oAffii 
N (+) §Mm#JI dOt <f^gmifi'«M XhZ, ^nA 
JKf±^xE-t-5M2^«JRd 2WT/U$=^i»^N ( + ) 
S^ffcS d O r £ SrWihi- 5 v ^hJ> 5 /< y 

TS^*^-t-5. flSlidliUI± v ?nil« 

(Mo, Ti v .Ta, W) JK. 
JS V DD-'f K (M o S i 2, TiSi 2> T a S i 2. W 
S i 2 ) *-e»j«u ; ct>J:v\ > 

[0 0 5 1] Sf?l*«IBId 1 £¥Jt*&ST^*--^ 

ttiidi^^tt^ n (+) m*m»Mdo# 
n (+) s^^s d 0 tm 1 #«si d 1 Ewoas^as 

t;P777^ VClfc*£*v3. i©i#, N ( + ) ®^ 

d 0 tt^©ff £#tt£Tl&*$;ft3 J: 5 31 
h,Z<DX\ i I2¥*#JiA S t>*T-t©*B5»»-e^ y 
^©*l«f*^ y.^B*i|Hl'-(?tt!|»-r*ttf ±V\ 
[0 0 5 2] U^^, jB2*««d 2*ST-/U5 = 6'^ 
y >-^t?3000~5500[A](D^Jf: collt 
3500[A]ftaE<D!gff) KUISj£$;h/5. TA- 

i^fftc^-rs^t^prtg-^ y-^tssDi. kw 

5<fc <^ 5. f 2^1ffid2tLtli7;V 

? = !7A]^(Df|felCv'y .=*>>*>m (Cu) SrjSSJPWi: UT 

[0 0 5 3] ^2»«JKd 2©?XMWI-J:^^^ 
_-><^ jg3*«Rd 3tf7gjA£;h<S. r<75^3* 

miKd 3ttxs*yf y ^^■e»*$*ufcaw*«R (In 

dium-Tin-Oxide I TO : ^tg) h ft <9 , 1000~20 
00[A]©JBIff '•(w©JR****lfCf±, 1200[A]@g© 
J8£ff) -e^^^^o r©l3^1d3liy-XSS 
SD1, K K viffis D 2 fc-iCWflfilD L 

iitK. I TO 1 3 <£ 5 

[0054] y-^SDlOll^Idl^ KU 

YviSiSD 2©fgi>SmJKd l o-tix-ftLfi, ±m<o 

$2$tld 2ttJ:TJCJB3*ttlRd 3^Jt-<Trt#J^ 



i0 

1 ft & ©*mh;:*s # s jg 1 mm,m d 1 2 mms® d 

2 , 3! 3 2$«§l d3t l*i&M&\Z.mi!& h7V'77^TF 

T©^-Y-*/HtLSrajgT?*SJ:5K:#rt*n-CV^. 
[0 0 5 5] y— ^flffiSD l»iSWHKl»ffi-I TO 1 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st transparence substrate and black matrix which prepared the 1st transparence pixel electrode and the 
1st orientation film, In the liquid crystal display which separates predetermined spacing and comes to close liquid 
crystal between superposition and both the above-mentioned substrates so that the mutual above-mentioned orientation 
film may counter the 2nd transparence substrate which prepared the 2nd transparence pixel electrode and the 2nd 
orientation film The liquid crystal display characterized by the above-mentioned black matrix coming to contain two- 
layer [ of the metal membrane prepared in the edge which constitutes the profile of the black matrix concerned, and the 
dark-colored organic system ingredient film prepared inside the above-mentioned metal membrane ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display, and relates to the color liquid crystal display 

which has a black matrix especially. 

[0002] 

[Description of the Prior Art] The liquid crystal display of an active matrix prepares a nonlinear element (switching 
element) corresponding to each of two or more pixel electrodes arranged in the shape of a matrix. Since liquid crystal ir 
each pixel is always driven theoretically (duty ratio 1.0), compared with the so-called passive matrix which has adopted 
the time-sharing actuation method, an active method has good contrast and is becoming an especially indispensable 
technique with a color liquid crystal display. A thin film transistor (TFT) is typical as a switching element. 
[0003] in addition, the liquid crystal display of the active matrix which used the thin film transistor — for example, "12.; 
mold active-matrix method color liquid crystal display which adopted redundant configuration", Nikkei electronics, and 
page 193- it Nikkei-tuna-UHIRU-publishes, and is come out and known on December 15, 1986 [ 210 or ]. 
[0004] The liquid crystal display section (liquid crystal display panel) is based for example, on a liquid crystal layer. Oi 
a lower transparence glass substrate A thin film transistor, The lower substrate with which the lower orientation film foi 
setting up a transparence pixel electrode, the protective coat of a thin film transistor, and the sense of a liquid crystal 
molecule was prepared one by one, On an up transparence glass substrate, the protective coat of a black matrix, a light 
filter, and a light filter, Liquid crystal is enclosed between each orientation film of superposition and both substrates so 
that the mutual orientation film may face each other the up substrate with which a common transparence pixel electrode 
and the up orientation film were prepared one by one, and liquid crystal is closed and constituted by the sealant arrange 
around [ edge ] a substrate. In addition, a back light is arranged at one substrate side. Light is equivalent to the semi- 
conductor layer used as the channel formation field of a thin film transistor, the electric conduction phenomenon by 
optical exposure arises, and a black matrix also plays the role of the protection from light which prevents that the off 
property of a thin film transistor deteriorates while it consists of one layer of metal membranes, such as Cr (chromium), 
and clarifies the profile of each pixel. 
[0005] 

[Problem(s) to be Solved by the Invention] In the black matrix which consists of metal membranes, such as the 
conventional Cr, since patterning of the thin metal membrane prepared with the sputtering method or vacuum depositio 
is carried out using a well-known photolithography technique, a pattern can be formed with a sufficient precision. 
However, when [ for example, ] a back light is arranged to the lower transparence glass substrate side which prepared 
the thin film transistor, The light of the back light irradiated from a lower transparence glass substrate side exists in the 
inner surface of an up transparence glass substrate with a large area. And it reflected inside by the black matrix which 
consists of a metallic material of reflexibility, such as Cr, light was equivalent to the semi-conductor layer used as the 
channel formation field of a thin film transistor, the electric conduction phenomenon by optical exposure arose, and 
there was a problem on which the off property of a thin film transistor deteriorates. 

[0006] Moreover, it consisted of a reflexible metallic material, and since the black matrix which occupies a large area o 
the display screen was formed, the light of the exterior by the side of the display screen reflected outside by the black 
matrix, a screen is hard to see ( it becomes like a mirror), and there was a problem to which contrast falls to and displa> 
quality falls in the inner surface of the up transparence glass substrate which becomes a display screen side ( observatic 
side). 

[0007] In order to solve the above problems, metal membranes, such as Cr, are not used for a black matrix, but the 
approach of forming a black matrix using a photolithography technique, print processes, etc. is proposed using the 
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organic system ingredient colored black, however , the problem to which it be necessary to thicken thickness in the 
black matrix formed using the organic system ingredient since there be no protection from light effectiveness like a 
metal membrane , consequently it become impossible for pattern precision to fall and to clarify the profile of the pixel 
which be the original object since the configuration and dimension of a pattern edge become complicated and it vary , 
and display quality fall arise . 

[0008] The object of this invention is to offer the liquid crystal display which can clarify the profile of a pixel while 
controlling deterioration of the display quality by degradation of the OFF property of the thin film transistor by the echc 
of light, and the echo of light. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is characterized by the liquid crystal 
display of this invention coming to contain two-layer [ of the dark-colored (black is desirable) organic system ingredien 
film which the black matrix prepared inside the metal membrane prepared in the edge which constitutes the profile of 
the black matrix concerned, and the above-mentioned metal membrane ]. 
[0010] 

[Function] In this invention, since the body of a black matrix was formed by the dark-colored organic system ingredienl 
film, deterioration of the display quality by degradation of the OFF property of the thin film transistor by the echo of tin 
light which was the conventional trouble, and the echo of light can be controlled. Moreover, since the edge which 
constitutes the profile of a black matrix was formed by the metal membrane, the profile of a pixel can be clarified. 
[0011] 

[Example] Hereafter, the color liquid crystal display of the active matrix which should apply this invention is explained 

[0012] In addition, in the complete diagram for explaining a liquid crystal display, what has the same function attaches 
the same sign, and explanation of the repeat is omitted. 

[0013] Hereafter, the configuration of this invention is explained with the example which applied this invention to the 
color liquid crystal display of an active matrix. 

[0014] In addition, in the complete diagram for explaining an example, what has the same function attaches the same 
sign, and explanation of the repeat is omitted. 

[0015] DxawingJ. is the sectional view of the up transparence glass substrate in which the black matrix by one example 
of this invention is shown. 

[0016] Drawing 2 is the sectional view (the TFT section (: the 2-2 cutting-plane-line section of drawing 3 ), and seal 
section) of the liquid crystal display section (liquid crystal display component) of the color liquid crystal display of an 
active matrix with which this invention is applied. 

[0017] The top view in which drawing 3 shows 1 pixel and its circumference of the liquid crystal display with which 
this invention is applied, and drawi ng 4 are the sectional views in four to 4 cutting plane line of dr awing _2 . Moreover, ; 
top view when two or more pixels shown in drawing 3 have been arranged is shown in drawing 5 (important section to] 
view). 

[0018] (Pixel arrangement) As shown in draw ing 3 , each pixel is arranged in the crossover field of two adjoining scan 
signal lines (a gate signal line or level signal line) GL and two adjoining video-signal lines (a drain signal line or vertic; 
signal line) DL (inside of the field surrounded with four signal lines). Each pixel is thin film transistor TFT, the 
transparence pixel electrode ITOl, and the retention volume component Cadd. It contains. The scan signal line GL 
extends in the direction of a train, and is arranged two or more at the line writing direction. The video-signal line DL 
extends in a line writing direction, and is arranged two or more in the direction of a train. 
[0019] (The whole display cross-section structure) As shown in drawing 2 , a thin film transistor TFT and the 
transparence pixel electrode ITOl are formed in the lower transparence glass substrate SUB1 side on the basis of liquid 
crystal LC, and the black matrix BM which forms a light filter FIL and the black matrix pattern for protection from ligl 
is formed in the up transparence glass substrate SUB2 side. In addition, the detail of the black matrix BM is explained 
later using draw ing 1 and d r aw ing 8 . lower transparence glass substrate SUB1 - for example, ~ It consists of thicknes 
of 1.1 [mm] extent. Moreover, the silicon oxide film SIO formed of DIP processing etc. is formed in both sides of the 
transparence glass substrates SUB1 and SUB2. For this reason, since a sharp blemish can be covered by the silicon 
oxide film SIO even if a sharp blemish is shown in the front face of the transparence glass substrates SUB1 and SUB2, 
it can prevent effectively that the scan signal line GL and a light filter FIL are damaged. 

[0020] Although the center section of drawing 2 shows the cross section of a 1 -pixel part, left-hand side shows the cros 
section of a part where external drawer wiring exists in the left side edge part of the transparence glass substrates SUB1 
and SUB2, and right-hand side shows the cross section of a part where external drawer wiring does not exist in the righ 
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side edge part of the transparence glass substrates SUB1 and SUB2. 

[0021] Sealant SL shown in each of the left-hand side of drawing 2 and right-hand side is constituted so that liquid 
crystal LC may be closed, and it is formed along the whole edge perimeter of the transparence glass substrates SUB1 , 
and SUB2 except liquid crystal enclosure opening (not shown). Sealant SL is formed with the epoxy resin. 
[0022] The common transparence pixel electrode IT02 by the side of up transparence glass substrate SUB2 is connects 
to external drawer wiring formed in the lower transparence glass substrate SUB1 side of the silver paste material SIL in 
the piece place at least. This external drawer wiring is formed by the same production process as each of the gate 
electrode GT, the source electrode SD 1, and the drain electrode SD 2. 

[0023] Each layer of the orientation film ORI1 and ORI2, the transparence pixel electrode ITOl, the common 
transparence pixel electrode IT02, protective coats PS VI and PSV2, and an insulator layer GI is formed inside sealant 
SL. Polarizing plates POL1 and POL2 are formed in the front face of the outside of lower transparence glass substrate 
SUB1 and up transparence glass substrate SUB2, respectively. 

[0024] Liquid crystal LC is enclosed between the lower orientation film ORI1 and the up orientation film ORI2 which 
set up the sense of a liquid crystal molecule, and the seal is carried out by the seal section SL. 
[0025] The lower orientation film ORI1 is formed in the upper part of the protective coat PS VI by the side of lower 
transparence glass substrate SUB 1. 

[0026] The black matrix BM, a light filter FIL, a protective coat PSV2, the common transparence pixel electrode IT02 
(COM), and the up orientation film ORI2 carry out a laminating to the front face inside up transparence glass substrate 
SUB2 (liquid crystal LC side) one by one, and are prepared in it. 

[0027] This liquid crystal display forms independently each layer by the side of lower transparence glass substrate 
SUB1 and up transparence glass substrate SUB2, and those bottom transparence glass substrates SUB1 and SUB2 of 
Gokami are assembled by enclosing liquid crystal LC between superposition and both. 

[0028] ((BM) Black matrix) The i-type semiconductor layer AS for which an extraneous light ( drawing 2 the light fron 
the upper part and drawin g 1 light from a lower part) is used as a channel formation field of a thin film transistor TFT u 
hit, the electric conduction phenomenon by optical exposure arises, and while clarifying the profile of each pixel, in 
order to prevent that the OFF property of a thin film transistor TFT deteriorates, the black matrix BM is formed in the 
up transparence glass substrate SUB2 side as a light-shielding film. The black matrix BM consists of two-layer [ of the 
organic black system ingredient film ORG prepared inside the metal membrane MTL prepared in the edge which 
constitutes the profile of the black matrix BM concerned, and the metal membrane MTL ], as shown in drawing 1 . Let 
the black matrix BM be a pattern as shown in hatching of drawing 8 . Moreover, the part which attached crosshatching 
shows the pattern of a metal membrane MTL. The broken line of drawing 8 shows the pattern of the organic system 
ingredient film ORG. In addition, drawing 8 is a top view describing the 3rd electric conduction film d3, the light filter 
FIL, and the black matrix BM which consist of ITO film in drawing 3 . The metal membrane MTL of the black matrix 
BM is formed including at least one sort, such as chromium with the high electric shielding nature to light, nickel, and 
aluminum, and the chromium film is formed in the thickness of about 13 00 A, and width of face of about 10-60 
micrometers by sputtering in this liquid crystal display. Moreover, the organic system ingredient film ORG is colored 
and formed in the dyeing base material which consists of tingibility resin ingredients, such as acrylic resin and polyvin} 
resin, with the black color. Moreover, the organic system ingredient film ORG is formed by about 1 -4-micrometer 
thickness, and is formed inside about 5-10 micrometers from the edge of a metal membrane MTL. 
[0029] The i-type semiconductor layer AS of thin film transistors TFT1 and TFT2 is made sandwiches with the black 
matrix BM which exists up and down, and the oversized gate electrode GT, and the external natural light and back ligto 
light stop therefore, as for the part, hitting. The black matrix BM is formed in the perimeter of each pixel as the hatchin 
part of drawing 8 shows, that is, the black matrix BM is formed in the shape of a grid, and the 1 -pixel effective viewing 
area is divided with this grid. Therefore, the profile of each pixel carries out clearly by the black matrix BM, and 
contrast improves. That is, the black matrix BM has two functions of the protection from light to the i-type 
semiconductor layer AS, and a black matrix. 

[0030] Moreover, since the body of the black matrix BM was formed by the organic black system ingredient film ORG 
deterioration of the display quality by degradation of the OFF property of the thin film transistor TFT by the echo of th. 
light which was the conventional trouble, and the echo of light can be controlled. Moreover, since the edge which 
constitutes the profile of the black matrix BM was formed by the metal membrane MTL, the profile of a pixel can be 
clarified. That is, the metal membrane MTL with a sufficient pattern precision has amended dispersion in the 
configuration and dimension of the edge of the organic system ingredient film ORG. 

[003 1] Moreover, since the part ( drawi n g 3 lower right part) which counters the edge section by the side of the origin c 
the direction of rubbing of the transparence pixel electrode ITOl is shaded by the black matrix BM and a domain cann< 
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be seen even if a domain occurs into the above-mentioned part, a display property does not deteriorate. 

[0032] In addition, installation and lower transparence glass substrate SUB1 can also be made into an observation side 

(external exposure side) for a back light at the up transparence glass substrate SUB2 side. 

[0033] Next, an example of the formation approach of the black matrix BM is explained. First, after forming Cr film 
with the sputtering method or vacuum deposition on up transparence glass substrate SUB2 on the whole surface, it is 
processed like the pattern shown by crosshatching of drawing 8 using a well-known photolithography technique. Next, 
tingibility resin, such as acrylic resin, is applied by the spin coat method or the roll coat method. This tingibility resin 
has for example, a desirable photo-curing mold resist, and can carry out patterning easily with a well-known 
photolithography technique. Then, negatives are developed by irradiating ultraviolet rays through a predetermined 
mask, and it is processed like the pattern shown in the broken line of drawing 8 . Next, black color liquid dyes tingibility 
resin, resist-printing processing is performed using a tannic acid or tartaric-acid antimonyl sodium, the organic black 
system ingredient film ORG is formed, and the black matrix BM is completed. In addition, a black color does not dye 
the resin which carried out patterning, but beforehand, what mixed at least one side of carbon black and a black pigmem 
may be applied to acrylic resin or polyvinyl resin, and patterning may be carried out to them like the above. Moreover, 
the organic system ingredient film ORG may be formed using print processes. 

[0034] (Light filter FIL) A light filter FIL colors a color the dyeing base material formed with resin ingredients, such as 
acrylic resin, and is constituted. A light filter FIL is formed in the location which counters a pixel in the shape of a strip* 
( drawing.9 ), and is dyed in various colors ( drawing 9 is a thing only describing the 3rd electric conduction membrane 
layer d3 of drawing 5 , the black matrix BM, and a light filter FIL, and each light filter FIL of B, R, and G has given the 
hatch way of 45 degrees, 135 and a cross, respectively). As shown in drawing 8 , a light filter FIL is formed in 
oversized so that all the transparence pixel electrodes ITOl may be covered, and the black matrix BM is formed inside 
the periphery section of the transparence pixel electrode ITOl so that it may lap with the edge parts of a light filter FIL 
and the transparence pixel electrode ITOl . 

[0035] A light filter FIL can be formed as follows. First, a dyeing base material is formed in the front face of up 
transparence glass substrate SUB2 in which the black matrix BM which consists of two-layer [ of a metal membrane 
MTL and the organic system ingredient film ORG ] was formed selectively, and a photolithography technique removes 
dyeing base materials other than a red filter formation field. Then, a dyeing base material is dyed with a red color, fixin; 
processing is performed, and the red filter R is formed. Sequential formation of the green filter G and the blue filter B is 
carried out by giving the same process to the next. 

[0036] (Thin film transistor TFT) If a thin film transistor TFT impresses forward bias to the gate electrode GT, the 
channel resistance between source-drains will become small, and if bias is made into zero, channel resistance will 
operate so that it may become large. 

[0037] The thin film transistor TFT of each pixel is divided into two (plurality) in a pixel, and consists of thin film 
transistors (division thin film transistor) TFT1 and TFT2. Each of thin film transistors TFT1 and TFT2 consists of same 
sizes (channel length and channel width are the same) substantially. Each of these divided thin film transistors TFT1 an 
TFT2 consists of an i-type semiconductor layer AS which mainly consists of the gate electrode GT, a gate-dielectric- 
film GI, and i mold amorphous silicon (Si), a source electrode SD 1 of a couple, and a drain electrode SD 2. In addition 
since a source drain is originally decided by the bias polarity in the meantime and working reversal of that polarity is 
carried out in the circuit of this liquid crystal display, please understand that a source drain interchanges during 
actuation. However, for convenience, the method of one is fixed with the source, and the following explanation also 
fixes another side with a drain, and expresses. 

[0038] ((GT) Gate electrode) The gate electrode GT consists of configurations which project from the scan signal line 
GL perpendicularly (it sets to drawing 3 and drawing 6 , and is above), as shown in a detail at drawing 6 (top view 
describing the 1st electric conduction film gl of drawing 3 , the 2nd electric conduction film g2, and the i-type 
semiconductor layer AS) (it has branched in the T character configuration). The gate electrode GT is constituted so that 
it may project to each formation field of thin film transistors TFT1 and TFT2. Each gate electrode GT of thin film 
transistors TFT1 and TFT2 is constituted by one (as a common gate electrode), and is formed in it succeeding the scan 
signal line GL. The gate electrode GT consists of 1st electric conduction film gl of a monolayer so that a large level 
difference may not be made in the formation field of a thin film transistor TFT. The 1st electric conduction film gl is 
formed by the thickness of 1000 [**] extent for example, using the chromium (Cr) film formed by the spatter. 
[0039] This gate electrode GT is formed in oversized from it so that the i-type semiconductor layer AS may be covered 
thoroughly, as shown in drawing 2 , drawin g 3 , and drawing 6 (in view of a lower part). Therefore, when the back 
lights BL, such as a fluorescent lamp, are attached under lower transparence glass substrate SUB1, the gate electrode 
GT which consists of this opaque chromium serves as a shadow, back light light is not equivalent to the i-type 
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semiconductor layer AS, but off property degradation of the electric conduction phenomenon TFT by optical exposure, 
i.e., a thin film transistor, stops being able to occur in it easily. In addition, the original magnitude of the gate electrode 
GT has width of face indispensable (also including a part for alignment allowances with the gate electrode GT, the 
source electrode SD 1, and the drain electrode SD 2) to straddle between the source electrode SD 1 and the drain 
electrodes SD 2. The depth die length which determines channel width W is decided by into how many factor W/L 
which determines the ratio gm with the distance L between the source electrode SD 1 and the drain electrode SD 2 
(channel length), i.e., a mutual conductance, is made. 

[0040] It is made larger than the original magnitude mentioned above as well as the magnitude of the gate electrode GT 
in this liquid crystal display. 

[0041] In addition, if it thinks only from the gate of the gate electrode GT, and the functional side of protection from 
light, the gate electrode GT and the scan signal line GL may be formed in one in a single layer, and the aluminum 
(aluminum) which made silicon contain as ail opaque electrical conducting material in this case, pure aluminium, the 
aluminum which made palladium (Pd) contain can be chosen. 

[0042] (Scan signal line GL) The scan signal line GL consists of bipolar membrane which consists of the 2nd electric 
conduction film g2 prepared in the 1st electric conduction film gl and its upper part, The 1st electric conduction film gl 
of this scan signal line GL is formed by the same production process as the 1st electric conduction film gl of the gate 
electrode GT, and is constituted by one. The 2nd electric conduction film g2 is formed by the thickness of 1000-5500 
[**] extent using the aluminum film formed by the spatter. The 2nd electric conduction film g2 reduces the resistance o 
the scan signal line GL, and it is constituted so that improvement in the speed (improvement in a write-in property of th 
information on a pixel) of a signal transduction rate can be attained. 

[0043] Moreover, the scan signal line GL constitutes small the width-of-face dimension of the 2nd electric conduction 
film g2 compared with the width-of-face dimension of the 1st electric conduction film gl. Namely, as for the scan signe 
line GL, the level difference configuration of the side attachment wall is loose. 

[0044] ((Gl) Insulator layer) An insulator layer Gl is used as each gate dielectric film of thin film transistors TFT1 and 
TFT2 The insulator layer Gl is formed in the upper layer of the gate electrode GT and the scan signal lme GL. An 
insulator layer Gl is formed by the thickness of 3000 [**] extent using the silicon nitride film formed by plasma CVD- 
[0045] ((AS) I-type semiconductor layer) The i-type semiconductor layer AS is used as each channel formation field ot 
the thin film transistors TFT1 and TFT2 divided into plurality, as shown in drawing 6 . The i-type semiconductor layer 
AS is formed by the amorphous silicon film or the polycrystalline silicon film, and is formed by the thickness of about 

1800 [**] extent. ♦ 
[0046] Succeeding formation of the insulator layer Gl used as gate dielectric film which changes the component ot 
distributed gas and consists of Si3N4, this i-type semiconductor layer AS is the same plasma-CVD equipment, and it is 
formed without moreover exposing outside from that plasma-CVD equipment. Moreover, N(+) mold semi-conductor 
layer dO ( drawing 2 ) which doped P for ohmic contacts continues similarly, and it is abbreviation. It is formed mi the 
thickness of 400 [**] . After an appropriate time, lower transparence glass substrate SUB1 is taken out from a CVD 
svstem outside, and patterning is carried out to the shape of an island which became independent as a photographic- 
processing technique showed N(+) mold semi-conductor layer dO and the i-type semiconductor layer AS to drawing 2 , 

drawing 3 , and drawing 6 . . _ , 

[00471 1 The i-type semiconductor layer AS is formed also among both of the intersection (crossover section) of the scan 
signal line GL and the video-signal line DL, as shown in a detail at drawing. 3 and drawing6 . The i-type semiconducto 
layer AS of this intersection is constituted so that the short circuit of the scan signal line GL and the video-signal line 
DL in an intersection may be reduced. -^i„*_j 
r00481 ((SD) The source electrode SD 1, the drain electrode 2) On the i-type semiconductor layer AS, it is isolated 
respectively and each source electrode SD 1 of the thin film transistors TFT1 and TFT2 divided into plurality and the 
drain electrode SD 2 are formed, as drawing 2 , drawing 3 , and drawing 7 (top view only describing the 1st - the 3rd 
electric conduction film dl-d3 of drawing_3 ) show to a detail. _ 

r00491 Each of the source electrode SD 1 and the drain electrode SD 2 makes it pile up the 1st electric conduction film 
dl the 2nd electric conduction film d2, and each other's 3rd electric conduction film d3 one by one and consists of 
lower layer sides in contact with N(+) mold semi-conductor layer dO. The 1st electric conduction film dl, the 2nd 
electric conduction film d2, and the 3rd electric conduction film d3 of the source electrode SD 1 are formed by the sam 
production process as the 1st electric conduction film dl of the drain electrode SD 2, the 2nd electric conduction film 
d2, and the 3rd electric conduction film d3. 

r00501 the 1st electric conduction film dl uses the chromium film formed by the spatter - it forms by the thickness (thi 
liquid crystal display thickness of 600 [**] extent) of 500-1000 [**]. Since stress will become large if thickness is 
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formed thickly, the chromium film is formed in the range which does not exceed the thickness of 2000 [**] extent. The 
chromium film has good contact in N(+) mold semi-conductor layer dO. The chromium film constitutes the so-called 
barrier layer which prevents that the aluminum of the 2nd electric conduction film d2 mentioned later is spread in N(+) 
mold semi-conductor layer dO. As the 1st electric conduction film dl, you may form by the refractory metal (Mo, Ti, Ta 
W) film and refractory metal silicide (MoSi2, TiSi2 3 TaSi2, WSi2) film other than the chromium film. 
[0051] After carrying out patterning of the 1st electric conduction film dl by photographic processing, N(+) mold semi- 
conductor layer dO is removed by using the 1 st electric conduction film dl as a mask, using the same mask for 
photographic processing. That is, as for N(+) mold semi-conductor layer dO which remained on the i-type 
semiconductor layer AS, parts other than 1st electric conduction film dl are removed by the self aryne. N(+) mold semi 
conductor layer dO should just control that extent by dirty time amount, although the i-type semiconductor layer AS 
sleeps together in that surface part a little since the amount of [ all ] that thickness sleeps together so that it may be 
removed at this time. 

[0052] After an appropriate time, the 2nd electric conduction film d2 is formed in the thickness (this liquid crystal 
display thickness of 3500 [**] extent) of 3000-5500 [**] by sputtering of aluminum. The aluminum film has small 
stress compared with the chromium film, and forming in thick thickness is possible, and it is constituted so that the 
resistance of the source electrode SD 1, the drain electrode SD 2, and the video-signal line DL may be reduced. As the 
2nd electric conduction film d2, silicon and copper (Cu) other than the aluminum film may be formed by the aluminum 
film made to contain as an additive. 

[0053] The 3rd electric conduction film d3 is formed after patterning by the photographic-processing technique of the 
2nd electric conduction film d2. This 3rd electric conduction film d3 consists of transparence electric conduction film 
(Indium-Tin-Oxide ITO: Nesa membrane) formed by sputtering, and is formed by the thickness (this liquid crystal 
display thickness of 1200 [**] extent) of 1000-2000 [**]. This 3rd electric conduction film d3 constitutes the 
transparence pixel electrode ITOl while constituting the source electrode SD 1, the drain electrode SD 2, and the video 
signal line DL. 

[0054] Each of the 1st electric conduction film dl of the source electrode SD 1 and the 1st electric conduction film dl c 
the drain electrode SD 2 has entered inside greatly compared with the upper 2nd electric conduction film d2 and the 
upper 3rd electric conduction film d3 (to inside of a channel field). That is, the 1st electric conduction film dl in these 
parts is constituted so that channel length L of a thin film transistor TFT can be specified regardless of the 2nd electric 
conduction film d2 and the 3rd electric conduction film d3. 

[0055] The source electrode SD 1 is connected to the transparence pixel electrode ITOl. The source electrode SD 1 is 
constituted in accordance with the level difference configuration (level difference equivalent to the thickness adding the 
thickness of the 1st electric conduction film gl, the thickness of N(+) mold semi-conductor layer dO, and the thickness 
of the i-type semiconductor layer AS) of the i-type semiconductor layer AS. The 1st electric conduction film dl with 
which the source electrode SD 1 was specifically formed in accordance with the level difference configuration of the i- 
type semiconductor layer AS, It consists of 2nd electric conduction film d2 which formed the side connected with the 
transparence pixel electrode ITOl in the upper part of this 1st electric conduction film dl compared with it in small siz< 
and 3rd electric conduction film d3 connected to the 1st electric conduction film dl which is exposed from this 2nd 
electric conduction film d2. Since the chromium film of the 1st electric conduction film dl cannot form thickly the 2nd 
electric conduction film d2 of the source electrode SD 1 from buildup of stress and the level difference configuration oi 
the i-type semiconductor layer AS cannot be overcome, it is constituted in order to overcome this i-type semiconductor 
layer AS. That is, the 2nd electric conduction film d2 is improving step coverage by forming thickly. Since the 2nd 
electric conduction film d2 can be formed thickly, it has contributed to reduction of the resistance (the same is said of 
the drain electrode SD 2 and the video-signal line DL) of the source electrode SD 1 greatly. Since the 3rd electric 
conduction film d3 cannot overcome the level difference configuration resulting from the i-type semiconductor layer A 
of the 2nd electric conduction film d2, it consists of making small size of the 2nd electric conduction film d2 so that it 
may connect with the 1st electric conduction film dl to expose. Since the level difference configuration of the 
connection between about [ that the 1st electric conduction film dl and the 3rd electric conduction film d3 have a good 
adhesive property ] and both is small, the source electrode SD 1 and the transparence pixel electrode ITOl are certainly 
connectable. 

[0056] The source electrode SD 1 is connected to the transparence pixel electrode ITOl. The source electrode SD 1 is 
constituted in accordance with the level difference configuration (level difference equivalent to the thickness adding th« 
thickness of the 1st electric conduction film gl, the thickness of N(+) mold semi-conductor layer dO, and the thickness 
of the i-type semiconductor layer AS) of the i-type semiconductor layer AS. The 1st electric conduction film dl with 
which the source electrode SD 1 was specifically formed in accordance with the level difference configuration of the i- 
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type semiconductor layer AS, It consists of 2nd electric conduction film d2 which formed the side connected with the 
transparence pixel electrode ITOl in the upper part of this 1st electric conduction film dl compared with it in small size 
and 3rd electric conduction film d3 connected to the 1st electric conduction film dl which is exposed from this 2nd - 
electric conduction film d2. Since the chromium film of the 1st electric conduction film dl cannot form thickly the 2nd 
electric conduction film d2 of the source electrode SD 1 from buildup of stress and the level difference configuration of 
the i-type semiconductor layer AS cannot be overcome, it is constituted in order to overcome this i-type semiconductor 
layer AS. That is, the 2nd electric conduction film d2 is improving step coverage by forming thickly. Since the 2nd 
electric conduction film d2 can be formed thickly, it has contributed to reduction of the resistance (the same is said of 
the drain electrode SD 2 and the video-signal line DL) of the source electrode SD 1 greatly. Since the 3rd electric 
conduction film d3 cannot overcome the level difference configuration resulting from the i-type semiconductor layer AJ 
of the 2nd electric conduction film d2, it consists of making small size of the 2nd electric conduction film d2 so that it 
may connect with the 1st electric conduction film dl to expose. Since the level difference configuration of the 
connection between about [ that the 1st electric conduction film dl and the 3rd electric conduction film d3 have a good 
adhesive property ] and both is small, the source electrode SD 1 and the transparence pixel electrode ITOl are certainly 
connectable. 

[0057] (Transparence pixel electrode ITOl) The transparence pixel electrode ITOl constitutes one side of the pixel 
electrode of the liquid crystal display section. 

[0058] The transparence pixel electrode ITOl is connected to the source electrode SD 1 of a thin film transistor TFT1, 
and the source electrode SD 1 of a thin film transistor TFT2. for this reason, when a defect occurs, one [ TFT1 ], for 
example, the thin film transistor, of the thin film transistors TFT1 and TFT2 While separating the video-signal line DL 
from a thin film transistor TFT1 by a laser beam etc. in a production process If a thin film transistor TFT1 and the 
transparence pixel electrode ITOl are separated, it does not become a point defect and a line defect, but since there is 
almost nothing, it can make the probability for a point defect to occur very small that a defect moreover occurs 
simultaneously in two thin film transistors TFT1 and TFT2. 

[0059] (Protective coat PSV1) The protective coat PSV1 is formed on the thin film transistor TFT and the transparence 
pixel electrode ITOl . It is formed in order that a protective coat PS VI may mainly protect a thin film transistor TFT 
from moisture etc., and high moreover, transparency uses a damp-proof good thing. The protective coat PSV1 is forme* 
with the silicon oxide film and silicon nitride film which were formed for example, with plasma-CVD equipment, and i 
formed by the thickness of 8000 [**] extent. 

[0060] (Common transparence pixel electrode IT02) The common transparence pixel electrode IT02 counters the 
transparence pixel electrode ITOl prepared in the lower transparence glass substrate SUB1 side for every pixel, and the 
optical condition of liquid crystal LC answers the potential difference between each pixel electrode ITOl and the 
common transparence pixel electrode IT02 (electric field), and it changes. In this common transparence pixel electrode 
IT02, it is the common electrical potential difference Vcom. It is constituted so that it may be impressed. Common 
electrical potential difference Vcom The driver voltage Vdmin of the low level impressed to the video-signal line DL, 
and high-level driver voltage Vdmax It is medium potential. 

[0061] (Protective coat PSV2) The protective coat PSV2 is formed in order to prevent that the color which dyed the 
light filter FIL in various colors in a different color leaks to liquid crystal LC. The protective coat PSV2 is formed with 
transparence resin ingredients, such as acrylic resin and an epoxy resin. 

[0062] (The whole display equal circuit) The schematics of the equal circuit and circumference circuit of the display 
matrix section are shown in drawing 1 0 . Although this drawing is a circuit diagram, it is drawn corresponding to actua 
geometric arrangement. AR is the matrix array which arranged two or more pixels in the shape of-dimensional [ 2 ]. 
[0063] Among drawing, X means the video-signal line DL and Subscripts G, B, and R are added corresponding to 
green, blue, and a red pixel, respectively. Y means the scan signal line GL and is subscripts 1, 2, and 3, --, end. It is 
added according to the sequence of scan timing. 

[0064] The video-signal line X (subscript abbreviation) is connected to the upside (or odd number) video-signal 
actuation circuit helium and the bottom (or even number) video-signal actuation circuit Ho by turns. 
[0065] SUP is a circuit including the circuit which exchanges for the information for TFT-liquid-crystal displays the 
information for CRT (cathode-ray tube) from the power circuit and host (host processor) for acquiring the stable voltag 
source which plurality pressured partially from one voltage source. 

[0066] (Structure of the retention volume component Cadd) In the edge connected with a thin film transistor TFT, and 
the edge of an opposite hand, the transparence pixel electrode ITOl is formed so that it may lap with the next scan 
signal line GL. This superposition is the retention volume component (electrostatic-capacity component) Cadd which 
uses the transparence pixel electrode ITOl as one electrode PL 2, and uses the next scan signal line GL as the electrode 
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PL 1 of another side so that clearly also from drawing 4 . It constitutes. This retention volume component Cadd The 
dielectric film consists of same layers as the insulator layer GI used as gate dielectric film of a thin film transistor TFT. 
[0067] Retention volume component Cadd It is formed in the part which expanded the width of face of the 1st electric 
conduction film gl of the scan signal line GL so that clearly also from drawing 6 . In addition, the 1st electric 
conduction film gl of the part which intersects the video-signal line DL is made thin in order to make small the 
probability of a short circuit with the video-signal line DL. 

[0068] Retention volume component Cadd Like the source electrode SD 1, in case a level difference configuration is 
overcome, the island field which consisted of 1st electric conduction film dl and 2nd electric conduction film d2 is 
established in the part between the transparence pixel electrodes ITOl and Electrodes PL 1 which are piled up since it 
constitutes so that the transparence pixel electrode ITOl may not be disconnected. This island field is constituted as 
small as possible so that area (numerical aperture) of the transparence pixel electrode ITOl may not be fallen. (The 
equal circuit and actuation of the retention volume component Cadd) The equal circuit of the pixel shown in drawing3. 
is shown in d rawin g 1 1 . In drawin g 1 1 , Cgs is parasitic capacitance formed between the gate electrode GT of a thin 
film transistor TFT, and the source electrode SD 1 . The dielectric film of parasitic capacitance Cgs is an insulator layer 
GI. Cpix It is the liquid crystal capacity formed between the transparence pixel electrode ITOl (PIX) and the common 
transparence pixel electrode IT02 (COM). Liquid crystal capacity Cpix Dielectric films are liquid crystal LC, a 
protective coat PS VI , and the orientation film ORI1 and ORI2. Vic is middle point potential. 

[0069] Retention volume component Cadd Gate potential change deltaVg to the middle point potential (pixel electrode 
potential) Vic when a thin film transistor TFT switches It works so that effect may be reducied. If this situation is 
expressed with a formula, it will become like a degree type. 
[0070] 

deltaVlc={Cgs/(Cgs+Cadd+Cpix)} xdeltaVg - here - deltaVlc - deltaVg A changed part of the middle point potential 
to depend is expressed. This change part deltaVlc is retention volume Cadd, although it becomes the cause of the dc 
component which joins liquid crystal LC. The more it enlarges, the more that value can be made small. Moreover, 
retention volume component Cadd There is also an operation which lengthens a charging time value and the image 
information after a thin film transistor TFT turns off is accumulated for a long time. Reduction of the dc component 
impressed to liquid crystal LC can improve the life of liquid crystal LC, and the so-called printing by which a front 
image remains at the time of the change of a liquid crystal display screen can be reduced. 

[0071] As mentioned above, overlap area with the part, the source electrode SD 1, and the drain electrode SD 2 which 
are enlarged increases, therefore parasitic capacitance Cgs becomes large so that the gate electrode GT may cover the i- 
type semiconductor layer AS thoroughly, and the middle point potential Vic is the gate (scan) signal Vg. pie opposite 
effect of becoming easy to be influenced arises. However, retention volume component Cadd This demerit is also 
cancelable by preparing. 

[0072] Retention volume component Cadd Retention volume is the write-in property of a pixel to the liquid crystal 
capacity Cpix. It receives and is set as the value of extent eight to 32 times (8 and Cgs<Cadd<32, Cgs) to four to 8 time 
(4, Cpix<Cadd<8, and Cpix), and parasitic capacitance Cgs. 

[0073] (retention volume component Cadd The connection approach of an electrode line) The scan signal line GL (Y0) 
of the first rank used only as a retention volume electrode line is connected to the common transparence pixel electrode 
IT02 (Vcom) as shown in drawing 10 . The common transparence pixel electrode IT02 is connected to external draw© 
wiring by the silver paste material SL in the periphery section of a liquid crystal display, as shown in dmwin&2 . And 
some electric conduction film (gl and g2) of this external drawer wiring consists of same production processes as the 
scan signal line GL. Consequently, the retention volume electrode line GL of the last stage is easily [ the common 
transparence pixel electrode IT02 ] connectable. 

[0074] Retention volume electrode line Y0 of the first rank Scan signal line Yend of the last stage Connection and 
Vcom It connects with the direct-current potential point (alternating current grounding point) of an except, or is the sea 
pulse Y0 to one excess from the vertical roadway circuit V. You may connect so that popularity may be won. 
[0075] As mentioned above, although invention made by this invention person was concretely explained based on said 
example, as for this invention, it is needless to say for it to be able to change variously in the range which is not limited 
to said example and does not deviate from the summary. 

[0076] For example, although the above-mentioned example explained the liquid crystal display of an active matrix, it 
cannot be overemphasized that it is applicable also to the liquid crystal display of a passive matrix. 
[0077] Moreover, in the above-mentioned example, although the reverse stagger structure of gate electrode formation -: 
gate-dielectric-film formation -> semi-conductor stratification -> source drain electrode formation was shown, up 
Shimonoseki charge or the sequence of this invention to make is effective also with the stagger structure of it and 
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reverse. 
[0078] 

[Effect of the Invention] Since the body of a black matrix was formed in the liquid crystal display of this invention by 
the dark-colored organic system ingredient film prepared inside the metal membrane prepared in the edge which 
constitutes the profile of the black matrix concerned as explained above, deterioration of the display quality by 
degradation of the OFF property of the thin film transistor by the echo of the light which was the conventional trouble, 
and the echo of light can be controlled. Moreover, since the edge which constitutes the profile of a black matrix was 
formed by the metal membrane, the profile of a pixel can be clarified. Therefore, the display quality of a liquid crystal 
display can be improved. 



[Translation done.] 
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NOTICES* 

n?0 and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
***** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 
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